A proposed connection between current and constituent quarks is discussed and tested through comparison with the magnitudes and signs of amplitudes for pionic transitions between hadrons.
Quarks have been used in two distinct ways' in particle physics, each of which may be associated with a different SU(6)w algebra. One SU(6)w algebra, that of strong interactions, 2 uses a constituent quark basis to describe the behavior of hadrons. The other SU(6)w algebra, that of currents, 3 consists of integrals over current densities which are assumed to commute like bilinear products of current quark fields. A possible mathematical connection between these two different SU(6)w algebras has been formulated recently by H. J. Melosh, 4 and leads to a number of consequences for current matrix elements between hadron states. 5
With the additional assumption of the PCAC hypothesis, these current matrix elements are related to the most commonly observed transitions between hadron states, i. e. , the emission of pions. Several authors 677 have already employed PCAC to make an experimental comparison of relations among current matrix elements taken between hadron states with a given helicity h.
In this paper we make the additional assumption that hadron states with different values of the constituent quark spin (and h) can be related by the SU(6)w of strong interactions. This assumption considerably reduces the number of independent matrix elements. With the assumptions of PCAC and of SU(6)w relations among constituent quark spin states, we shall test Melosh's proposed connection 4y5 between the two SU(6)w algebras using both the magnitudes and signs of the amplitudes for pionic transitions between hadrons.
The specific matrix elements we consider are of the form <hadron' IQ: lhadron>.
Here QF is one of the sixteen vector and axial vector charges, QQ! and QF, which make up the familiar chiral SU(3)xSU(3) algebra, a subalgebra of the SU(6)w of currents. We label an irreducible representation (I.R.) of chiral SU(3)xSU (3) as (A, Ws , where A and B are the representations of &o-!-Q: and &o-Q:, z respectively, and S, is the eigenvalue of Qi, the singlet axial-vector charge.
Sz corresponds to the intrinsic quark spin projection in a quark model, but may be defined in a general way as above. The operator QF then transforms simply under the SU(3)xSU(3) of currents as (8, l).
We assume that the observed hadron states are (at least to good approximation) identifiable with those in the constituent quark model (qG for mesons andfor baryons), and therefore belong to simple I. R.% of the SU (6) In this paper we do not assume that the (8, l)O -(1,8)0 piece of V-l QF V is proportional to Qt as in the work of Gilman and Kugler.
6 However, unlike
Refs. 6 and 7, we make a stronger assumption by employing SU (6) Table III .
A similar analysis of 56 L=2 --56 L=O decays relates the two independent -reduced matrix elements to p-and f-wave TN and nA decay amplitudes. In Table II we present the predicted widths, fixing the f-and p-wave amplitudes by the F15(1688) -YTN and P31(1860) -TN decay rates, respectively. The predictions for relative signs are again in Table III. A study of Table II shows that while (by a factor 2.5), and the experimental situation is rather solid. This is one of the worst discrepancies -in most other cases the agreement is better.
Some of the discrepancies may be due to the use of the narrow resonance approximation to which 7rA decays are notably sensitive. We also neglect mixing between different SU(6) multiplets. From this standpoint we may regard Table II as a reasonable first approximation. Table III In our approach, the algebraic properties of the matrix elements of Q5 are identical to those for pion coupling constants obtained in certain quark models 15
and in d-broken SU (6) The results for decay widths, particularly those of mesons, are encouraging.
However, the relative signs of the amplitudes in nN -7rA are a crucial test, and the theory is in conflict with the results of the present experimental analysis.
If this disagreement persists, we have to face the possibilities that: (1) there is large mixing of SU(6) multiplets, 20 invalidating our identification of the observed hadrons with simple quark model states; (2) the use of SU(6)w to relate different quark spin states is wrong, and only a weaker symmetry holds, or (3) the algebraic properties of V-'QFV abstracted from the free quark model do not hold in nature.
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